Objective: This study aims to develop understanding of Chinese patient satisfaction with tertiary hospitals. Design: The study draws on data collected from the 2015 China National Patient Survey. A Likert five-point scale was used to formulate the questionnaires. Descriptive analysis and logistic regression analysis were conducted. Setting: A structured questionnaire was used by 1432 interviewers to interview 27 475 outpatients and 19 938 inpatients in 136 tertiary hospitals from 31 provinces. Participants: Outpatients in the dispensing area and inpatients in the discharging area were randomly interviewed. Main Outcome Measure(s): Key domains of the questionnaire include the layout of service functions, environment maintenance, process management, quality of care, humane care and the patient-doctor relationship. Within each domain, several indicators were set, and each indicator was given a statement. Results: The overall satisfaction scores are 4.42 ± 0.68 and 4.67 ± 0.62 for outpatient and inpatient, respectively. The domains with highest satisfaction are 'diagnosis and treatment' for outpatient and 'nursing care' for inpatient. Outpatients were least satisfied with long waiting time, while inpatients were least satisfied with the food. The strongest predictor of overall satisfaction appears to be 'patient-doctor relationship' for both outpatients (OR = 3.53,) and inpatients (OR = 7.34, 95% CI: 5.55-9.70). Conclusions: Chinese hospitals need to pay more attention to offering more humane care to patients, hospital environment and process management improvement, reducing waiting times for seeing doctors and outpatient testing, and improving amenity services such as better food in the wards.
Introduction
A flawed health system in China has contributed to a patient-doctor relationship associated with mistrust and even conflict [1] [2] [3] [4] . Goals of national health reform include strengthening primary care toward creating an integrated health service delivery system, and improving the benefit package of the basic health insurance programs, among others, these goals aim to address the expense and difficulty of seeking medical service, and relieving the tensions between patients and doctors. The government has also increasingly realized that a functioning health system should respond appropriately to patients' expectations [5, 6] , with patient experience and consumer satisfaction as important measures of health system performance.
The Chinese government has tried to implement reforms to improve healthcare and raise patient satisfaction [7] [8] [9] . A full range of healthcare improvement requirements were established in 2015 designed to give patients a tangible sense of improvement in the health system, including promoting service appointment system, optimizing ward structure and enhancing health information system to improve patient hospital experience, and harmonizing the patient-doctor relationship in order to regain patient trust.
At the end of 2015, 1 year after the implementation of the national healthcare improvement initiative, Peking Union Medical College (PUMC) School of Public Health was commissioned as a third party academic institution to evaluate the above initiative. This paper records and analyzes the patient survey with the goal to identify key determinants of overall patient satisfaction. Additionally, the paper aims to develop a comprehensive understanding of Chinese patient satisfaction with healthcare services, to produce evidence for the government to target critical areas for further healthcare improvement, and to promote better harmonization of the patient-doctor relationship. It is also an important indication of the extent to which China's health system reform programs have been successful or not. Increasing attention has been paid to measure structural and process quality of healthcare in China, but there has been a lack of rigorous measures on outcome indicators, including patient satisfaction. This study helps to fill this important information gap, and serve as the future reference point for time-series study to implement potential quality improvement initiatives.
Methods

Study design
A Likert five-point scale was used to formulate the questionnaires as a valid tool. The questionnaire was developed based on the implementation strategy of the healthcare improvement initiative [10] and relevant studies about questionnaire design for patient surveys [11] [12] [13] [14] [15] [16] [17] [18] [19] . Key domains of the healthcare improvement initiative were included in the questionnaire, covering the layout of service functions, environment maintenance, process management, quality of care, humane care and the patient-doctor relationship. Within each domain, several indicators were set, and each indicator was given a statement. Patients were asked to rate their feelings of each statement with 'strongly agree,' 'agree,' 'neither agree nor disagree,' 'disagree' or 'strongly disagree,' with 5, 4, 3, 2 and 1 assigned to each scale, respectively. We carried out a rigorous and multi-faceted scientific process to develop and validate the reliability, feasibility and acceptability of the questionnaire, including literature review, patients' cognitive interviews, stakeholder (healthcare regulator, hospital manager, doctor, nurse and patient) input, pilot tests in three provinces, psychometric analyses, small-scale multi-disciplinary expert consultations and field tests. The feasibility and acceptability of the tool were examined by the percentage of missing item responses, interviewer-reported acceptability, and the time and ease of administration. The internal consistency and reliability of each dimension was examined by the Cronbach's α and inter-subscale correlations. Full questionnaires for both outpatient and inpatient surveys are presented in Annex 1 and 2. Satisfaction was measured by the mean score of all responses for each indicator and each domain. The questionnaires were set in a social network platform (Wechat), and linked with a public account: 'Healthy China' owned by the government. A total of 1432 pretrained medical students used mobile devices and conducted face-to face interviews in sample hospitals. To secure the quality of interview, only those students who have prior survey experiences were recruited as interviewers by the provincial leading experts (who have sufficient experiences in social sciences surveys), and all were trained with a national standardized manual developed by PUMC. Only fully completed questionnaires could be submitted online successfully. Otherwise the online system will give alerts of the missing items. To ensure traceability, mobile phone numbers of all recruited interviewers were pre-recorded in the system before the survey. Only system identified interviewers could conduct the interviews. To preserve confidentiality of the respondents, questionnaire was anonymously submitted by patients. The survey protocol was reviewed and approved by the Research Ethics Committee of PUMC.
Population and setting
The survey was conducted in 136 tertiary hospitals across 31 provinces. In each province, one provincial general hospital, one provincial traditional Chinese medicine hospital and one maternal and child health hospital were selected. Another 43 National Health and Family Planning Commission (NHFPC) hospitals (including 28 general hospitals and 15 specialist hospitals) were also selected for the survey. Outpatients in the dispensing area and inpatients in the discharging area were randomly interviewed. For pediatric patients, their parents responded on their behalf.
Sample size
We suppose that 85% of outpatients and 90% of inpatients were satisfied with the hospital service, and set the significance level at 0.05, to calculate the minimum sample sizes for outpatients and inpatients, which are 196 and 138, respectively. The sample sizes were set as 200 for outpatients and 150 for inpatients in each sample hospital, so the planned sample size in 136 sample hospitals was 47 600 in total. The actual number of patients interviewed was 62 000, based on the reported response rates of outpatients and inpatients survey (~90% and 70%, respectively), the number of completed questionnaires was 47 413 in total.
Statistical analysis
Before doing data analysis, we cleaned the data which were not logical in terms of relationship between demographic and social characteristics. SPSS 22.0 was used to: (i) test the internal consistency and reliability of the questionnaire and each domain with Cronbach's α; (ii) conduct Spearman correlation analysis between the satisfaction score of each indicator and overall satisfaction score; (iii) conduct multivariate binary logistic regression analysis to identify factors associated with overall outpatient and inpatient satisfaction. We define 'strongly agree' and 'agree' as positive answer (1 = yes); 'neither agree nor disagree,' 'disagree' and 'strongly disagree' were defined as 'negative answer (0 = no).' P value of <0.05 was considered to be statistically significant.
For the multivariate binary logistic regression analysis, all domains for healthcare improvement were considered as independent variables controlling for key confounders. Based on former patient surveys in Chinese tertiary hospital settings, [18] [19] [20] [21] we chose changeable demographic, geographic and social characteristics (health insurance program, type of hospital, local patient, referral and counter registration approach) as the key confounders, and included them into the regression model together with the domains.
Results
The Cronbach's α of the questionnaires are 0.9489 for outpatient and 0.9620 for inpatient. As both values are >0.7, this is a positive indicator of internal consistency within each domain and the acceptable reliability of the questionnaires. A total of 47 413 complete questionnaires were retrieved, among which 27 475 were from outpatient, and 19 938 were from inpatients. Selected demographic, geographic and social profiles of sample patients are presented in Annex 3 and 4. About 68% and 60% of outpatient and inpatient respondents were female. Respondents aged between 20 and 39 accounted 56% of the outpatient respondents, and inpatient respondents were uniformly distributed between 20 and 69 age groups, the proportion of each specific age group ranged from 15 to 20%.
As Tables 1 and 2 shows, the overall satisfaction mean scores are 4.42 ± 0.68 and 4.67 ± 0.62 for outpatient and inpatient, respectively. The most satisfied domains are 'diagnosis and treatment' for outpatient and 'nursing care' for inpatient. Both overall outpatient satisfaction and overall inpatient satisfaction have the highest Spearman correlation with the indicator of 'most medical staffs are trustful.' Figure 1 shows the mean outpatient and inpatient satisfaction scores of all indicators. Outpatient users of ambulatory services were least satisfied with long waiting times, while inpatients were least satisfied with the food.
The results of the logistic regression analysis (Tables 3 and 4) show that hospital environment, process management, healthcare experience and patient-doctor relationship have significant strong correlations with both outpatient satisfaction, while ward environment, diagnosis and treatment, and patient-doctor relationship have significant strong correlation with inpatient satisfaction. The domain of 'patient-doctor relationship' for healthcare improvement is the strongest predictor of overall patient satisfaction (OR = 3.19, 95% CI: 2.83-3.59 in outpatient settings, OR = 6.46, 95% CI: 3.90-10.69 in inpatient settings, P < 0.05). Additionally, the domains of 'healthcare experience,' 'hospital environment' and 'process management' for outpatient and the domain of 'diagnosis and treatment' for inpatient are also strong predictors of overall patient satisfaction (OR > 1, P < 0.05). The domain of 'ward environment' has a negative B and its OR = 0.58, which means that 'good ward environment' may raisẽ 1.8 times higher inpatient satisfaction.
As for the demographic, geographic and social determinants of overall patient satisfaction, among outpatients, commercial insurance coverage is associated with satisfaction that is 1.73 times that of the uninsured (P = 0.03). Specialist hospitals are less likely to have higher outpatient satisfaction compared with general hospitals-the outpatient satisfaction of general hospitals is 1.3 times of that specialist hospitals (P < 0.05). Geographic location of hospitals and patients, registration and referral have no statistically significant correlation with the overall patient satisfaction.
Discussion
As this is the first national on-site patient survey, we were not able to conduct a time-series study. However, we still identified some relevant surveys to make a comparison. Although none of them is totally matched with the 2015 China national survey in terms of survey tools and survey strategies, and rating tendency is likely to differ when comparing populations displaying important cultural differences [22] , the comparison may still give the readers some insights. Compared to the results of the 2013 National Health Service Survey (a household survey through a retrospective satisfaction review of residents about the healthcare services they accessed during the prior 2 weeks before the survey, where 67.2% respondents were satisfied with the inpatient services they received during the past year) [23] , the satisfaction rate found from our study is higher. Further, this satisfaction rate is on par with the that in many industrialized countries (ranging between 67.5% respondents satisfied quoted from the Japanese Ministry of Health, Labor and Welfare 2014 survey, to 71% respondents scored above 8 out of 10 quoted from the US' Hospital Consumer Assessment of Healthcare Providers and Systems 2015 survey, and to 84% respondents scored above 6 out of 10 quoted from UK's National Health Service 2014 survey) [24] [25] [26] [27] [28] [29] . The findings of this study are consistent with many satisfaction surveys done in many different countries, it does add to the literature that the Chinese population is similar to other populations in its assessments of hospital care. According to our survey, the most concerning issue for Chinese patients seeking healthcare is 'medical technology.' It could be reasonably expected that patient satisfaction should be high in the sample hospitals which are all top tertiary hospitals across the country, which is in line with our findings. The most satisfied domains and indicators are 'diagnosis and treatment,' 'nursing care,' 'check information before medical operations,' which are all related to medical care. The least satisfied domains and indicators ('waiting time for tests' and 'hospital dietary') are all related to non-medical care. This implies that Chinese hospitals need to pay more attention to non-medical care, and offer more humane care to patients, which will help increase overall patient satisfaction.
The univariate analysis of the overall patient satisfaction shows that, satisfaction with the indicator 'most medical staffs are trustful' correlates most with overall patient satisfaction. This implies that building better patient-doctor relationship will greatly contribute to increasing overall patient satisfaction. The same result was found from the multivariate analysis, which is that the dimension of 'patient-doctor relationship' is the strongest predictor of overall patient satisfaction. Other dimensions like 'hospital environment,' 'process management' and 'healthcare experiences' for outpatient and 'diagnosis and treatment' for inpatient also have a strong association with patient satisfaction. This implies that improvement in these domains and respective indicators are critical for raising overall patient satisfaction. To raise outpatient satisfaction, more efforts are needed in improving environment and process, while improvements in diagnosis and treatment are needed to raise inpatient satisfaction.
Respondents covered by private health insurance programs are likely to have higher outpatient satisfaction than uninsured respondents. Studies in high incoming countries show that, where there was no evidence that the association between overall satisfaction and those with or without private insurance [30] . This could be 11.
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The medical staff provide guid explained that, in the health systems where universal health coverage has well achieved with good benefic packages, private health insurance program may not be so important to affect the overall patient satisfaction. While in China, private health insurance program is a supplementary program only for the affluent population, the beneficiaries of private health insurance programs always have better risk protection than the others, insurance coverage and financial risk protection seem critical for raising patient satisfaction.
The geographic locations of hospitals and patients, registration and referral have no statistically significant correlations with overall patient satisfaction. It would appear these are less critical factors compared to healthcare improvement domains. Social and economic development does not secure higher patient satisfaction. The current healthcare service delivery system is not yet mature enough to formulate an efficient integrated healthcare system, which is supported by an appropriate referral system, encouraging use of primary care or registration in advance of visiting a hospital, among other likely options. Bold P values <0.05, bold ORs>1. There are several limitations of our study. First, the questionnaires were developed specifically for the evaluation of the National Health Care Improvement Initiative, with many contents tailor made, and may not be a comprehensive survey for quality of care. Secondly, the interview was conducted in hospitals through face-toface interviews, where patients were asked to respond to the questionnaire with mobile facilities on-site. Although we indicated to respondents on their questionnaires that answers would be submitted online, immediately, to a third party database without being disclosed to their hospitals, patients might still have felt compelled to indicate higher satisfaction ratings with healthcare services while they were still actively in care or due to time constraints, and this may bring bias in answering the questionnaire, especially for questions like 'most medical staff are trustful,' etc. Although we understand that leaving patients sufficient free time to complete the survey after leaving the hospital maybe helpful to address this limitation, considering the low response rates of off-hospital patients, and huge gaps in terms of level of education and cognitive ability of the respondents, we choose the in-hospital face-to-face interview approach. This approach was mostly adopted by patient surveys in developing countries which face the same problems as mentioned above [14-16, 18, 19] . To validate to what extent this affects the result we will conduct parallel face-to-face and anonymously written interviews in the next survey. Thirdly, although at least three hospitals from each province were targeted as sample hospitals, they are only a small proportion of the total numbers of hospitals in each province (except Beijing, Shanghai, Guangzhou and Chengdu), with all of those hospitals being top teaching hospitals. Our survey found that the most concerning issue for patients seeking healthcare is 'medical technology,' yet overall satisfaction with this may be higher in the top tertiary teaching hospitals included in our survey than hospitals in other settings. Fourthly, the survey was conducted in January just before the Chinese Year, when Chinese patients generally prefer not to go to hospital for non-emergent cases. Future surveys may need to choose other times to avoid this potential timing bias. Lastly, the survey interviewed 68% women in the outpatient setting and 60% in inpatient setting, and respondents aged between 20 and 39 accounted 56% of the outpatient respondents. When the population of the country is closer to 49% women and 33% between 20 and 49 years old [31, 32] , our on-site, face-to-face survey strategy might may not accurately represent the entire cross-section of the national population.
Conclusion
The findings of this study are consistent with the many satisfaction surveys done in many different countries. This study does add to the literature that the Chinese population is similar to other populations in its assessments of hospital care. The overall healthcare satisfaction rate in our study is already quite favorable, but satisfaction scores can still be improved. Judging by the reasons given by patients in making their hospital choices, as well as expressed low rate of satisfaction with certain aspects of healthcare, there are key aspects of healthcare that policy makers and hospital administrators need to pay more attention to offering more humane care to patients, hospital environment and process management improvement, reducing waiting times for seeing doctors and outpatient testing, and improving amenity services such as better food in the wards. All these areas are critical for the next stage of the National Health Care Improvement Initiative in China. The key findings from this paper are observations of patient satisfaction at tertiary hospitals in China in 2015, which could be served as the baseline data for future quality improvement initiatives.
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